This study quantifies the impact of traditional and 'new age' provisions of preferential trading arrangements (PTAs) on merchandise trade and investment. It does so by estimating gravity models of bilateral trade and investment. It finds that recent and some past RTAs are not as benign as some contemporary empirical assessments have suggested. A careful consideration of the analytical issuescontrolling comprehensively for other observable and unobservable factors, and testing explicitly for whether the trade and investment effects are significantly different after PTA formation than before -accounts for the less favourable finding in this study. It is possible for RTAs to have even more adverse effects on investment flows, If investment responds in 'beachhead' fashion to the trade provisions of RTAs, the trade carried out from those beachheads could constitute traditional trade diversion. The investment provisions of RTAs could also create investment diversion. However, the paper finds little evidence of beachhead investment. Instead, it finds evidence of net investment creation in response to the 'new age', non-trade provisions of RTAs. Thus the finding on investment is more positive than for trade, but not without qualifications.
1

Theoretical review
The 'first wave' of PTAs in the 1950s to 1970s were generally limited in scope, with preferential liberalisation of merchandise trade playing a central role (the EU was an important early exception). In part, this was because general tariff levels were higher to start with.
The static analysis of 'first wave' PTAs challenged the presumption that these were a step in the right direction. 1 It concluded that although PTAs eased one economic distortion, namely, the average tariff on imports in general, they exacerbated another, namely, the geographical disparity in import tariffs. This was a classic situation of 'second best', with no clear presumption in favour of gains to either PTA members or the world as a whole. The answer 'depends', and the devil is in
1 The seminal work is Viner (1950) . Other early contributions came from Gehrels, (1957) , Lipsey (1957 Lipsey ( ), (1958 , Johnson (1960) , Mundell (1964) , Corden (1972) and Riezman (1979) . Comprehensive surveys of the literature are available in Baldwin and Venables (1995) , Pomfret (1997) , Bhagwati, Krishna and Panagariya (1999) and Panagariya (2000) , among others. Two recent policy-oriented reviews are by the WTO (1995) and the World Bank (2000) .
the detail. The analysis is summarised in appendix A, using a diagrammatic exposition similar to that first developed by Johnson (1960) .
The literature also recognised that if the answer 'depends', then the question is an empirical one. Various analysts examined the trade effects of various PTAs, trying to determine whether they have encouraged imports in general -trade creationmore than they have pushed the geographic source of imports in the 'wrong' direction -trade diversion. There is a degree of apparent consensus (summarised later) about which PTAs have been beneficial and which have been harmful to members. There have also been recent generalisations that PTAs are relatively benign.
Interest in PTAs revived early in the 1980s as the United States reacted first to EU expansionism and the loss of EU markets, and then to the uncertain prospects for launching the Uruguay Round, by selecting partners for bilateral and regional trade arrangements. The 'second wave' agreements were predominantly free trade agreements, where members retained their own external tariffs, as opposed to customs unions, which adopt a common external tariff. Hence rules of origin became important to prevent trade deflection, whereby imports would enter through the country with the lowest external tariff. The 'second wave' of PTAs also saw the inclusion of non-tariff barriers and other non-traditional areas, such as dispute resolution and competition policy. However, the sectoral focus remained on goods markets.
With the 'second wave', the focus of theoretical work shifted to the dynamic question of whether preferential trading arrangements were 'building blocks' or 'stumbling blocks' to multilateral free trade. Bhagwati, Krishna and Panagariya (1999) identified two distinct approaches. First, suppose a PTA expands its membership. Will that reduce or increase welfare? If expansion increases welfare, then PTAs are seen as building blocks. Second, will a PTA expand its membership? And if so, is there an incentive for expansion to eventually cover the entire world, with non-discriminatory free trade for all, or will it stop short? This approach uses political economy considerations.
Some partial answers to these questions were provided by Krugman (1993) , Deardorff and Stern (1994) , Baldwin, (1996) , Levy (1997) and Krishna (1998) . The most recent, comprehensive analyses by Zissimos and Vines (2000) and Andriamananjara (2002) acknowledge that joining a PTA is the best safe-haven strategy when other countries are doing so. But they find that since PTA membership confers a terms of trade gain to members at the expense of nonmembers, at least some members will be better off limiting PTA membership than allowing expansion to cover the world as a whole. 2 Any redesign of the WTO rules disciplining the formation of PTAs would need to recognise that reality.
During the 1990s the number of PTA expanded dramatically. In addition to new preferential initiatives by the European Union and the United States, the 'third wave' now includes players such as Japan. Until 2002 Japan was one of only four WTO members not to participate in any PTA (although it was a member of nondiscriminatory APEC). Its first agreement, the Japan-Singapore Agreement for a New Age Partnership, typifies many 'new age' agreements. The provisions governing merchandise trade are very limited. Both countries already have zero or very low tariffs on imports of non-agricultural products, and trade in agricultural products between them is minimal, but because of the sensitivity of the trade in cut flowers and goldfish, agricultural and fishery products (along with some petrochemical and petroleum goods) have been excluded from the bilateral agreement altogether. Instead the agreement focuses on 'new age' issuesespecially e-commerce and services. Other such agreements include foreign direct investment, competition policy, government procurement, labour and environmental standards.
Despite the evolution of third wave or new age agreements, there has been little literature dealing with the effects of preferential non-tariff provisions. Two exceptions are Pomfret (1997, chapter 10) and Ethier (1998a Ethier ( , b, 1999 Ethier ( , 2001 , who deal primarily with effects on investment.
Pomfret (1997) does not discuss in detail the economic welfare effects of discriminatory provisions governing foreign direct investment, but his discussion of the welfare effects of preferential non-tariff barriers to trade is suggestive. Pomfret (1997) notes that the critical distinction is whether non-tariff barriers are rentgenerating -allowing a markup of price over cost -or whether they are costescalating -increasing the real resource costs of doing business.
The analogy with preferential liberalisation of investment provisions is as follows.
• If investment barriers are of the sort to generate rents, then preferential liberalisation will generate gains from investment creation, as production is moved from a high-cost domestically-owned producer to a lower-cost member's affiliate. But it will also generate losses from investment diversion, as production is moved from a low-cost non-member affiliate (located somewhere in the world) to a higher-cost member affiliate.
2 These are further developments of the arguments about the negative externalities from terms of trade changes developed by Bond and Syropoulos (1996) and Staiger (1998, 1999) , among others.
• If investment barriers are of the sort to escalate costs, then preferential liberalisation will unambiguously save real resources and increase welfare, irrespective of whether the partner is the least-cost location (see also Baldwin 1994) .
Thus the welfare implications of preferentially liberalising investment provisions are more positive than they were for preferential tariff liberalisation, because of the possibility of saving real resources. But the potential for losses from investment diversion also remains.
In a series of papers, Ethier (1998a Ethier ( , b, 1999 Ethier ( , 2001 ) develops variants of a model in which investment responds in 'beachhead' fashion to the preferential trade provisions of PTAs.
This model is an explicit attempt to capture some of the salient features of third wave PTAs. Many third wave agreements are between small and larger countries. The small countries want to reform their internal economies so that they can be accepted as members of the global trading system. The sign of successful reform is whether these countries attract foreign direct investment. The small countries use (often asymmetrical) trade concessions to large countries as a way of signalling a credible commitment to reform.
There is no presumption in Ethier's framework that the investment they attract comes from the large PTA partner. The aim of these small reforming countries is often to divert investment from non-member countries. Ethier (2001) also examines in detail the incentives for the larger country to accede to such an arrangement, even in preference to pursuing further multilateral reform. Finally, he shows that a world equilibrium in which small countries compete for investment in this fashion is beneficial, because it internalises an externality associated with agglomeration economies.
Ethier's positive outlook on PTA formation comes from this benign view of competition for investment, rather than from the characteristics of PTAs per se. As he acknowledges, his model of PTA formation is consistent with massive amounts of investment diversion to take advantage of trade beachheads, and subsequent trade diversion from those beachhead positions. But in his model, there is sufficient symmetry between countries for this trade and investment diversion to have no adverse welfare consequences -every country is the 'lowest cost' source of imports and the 'best' host for FDI. With more diversity, this massive diversion is no longer benign.
Ethier's positive view also depends on the competition for investment occurring through reform, which is seen as a 'good thing'. If it were to occur through the competitive granting of investment incentives, or if 'reform' involved inappropriate concessions forced by a larger hegemon (as Bhagwati (1999) fears), the competition for investment may itself be less benign.
At first sight, the focus of third wave agreements on non-tariff issues may suggest that traditional concerns about trade diversion are outmoded. But the theoretical literature suggests otherwise. Investment barriers can be used as a protective device, and preferential liberalisation of investment provisions can generate investment diversion, with adverse consequences, as well as beneficial investment creation. Even where investment is attracted in 'beachhead' fashion in response to trade liberalisation provisions, both the investment and subsequent trade from the beachhead position may be diversionary. Thus the non-tariff focus of third wave agreements cannot shake the first wave concerns about the adverse second-best effects of preferential liberalisation.
The second section of this paper summarises the trade and non-trade provisions included in a number of recent PTAs. The third section empirically estimates the effects of recent trade and non-trade provisions on bilateral trade and investment flows. The fourth section recapitulates the key findings. Figure 1 shows the discernible upward trend in the breadth of coverage of PTAs over recent times. On the vertical axis is an index measure of breadth of coverage, with provisions governing merchandise and non-merchandise trade scored separately. The Member Liberalisation Index (MLI) is described in detail in Adams et al. (2003) . On the horizontal axis is date of establishment. Coverage has clearly tended to increase in the more recently established or expanded PTAs, and this has generally been because of an expansion in the coverage of non-merchandise trade issues.
Breadth of coverage of PTAs
The index includes provisions covering:
• agricultural products -including domestic support measures, tariff quotas, sanitary and phytosanitary measures, tax exceptions, export incentives, and technical barriers to trade, among others; Adams et al. (2003) .
• industrial products -including coverage and restrictiveness of rules of origin, safeguards, antidumping, coverage and timing of tariff preferences, among others;
• services -including provisions governing market access and national treatment in services; and
• general measures -general national treatment provisions, investment rules, domestic competition policy, government procurement, intellectual property rights, and general provisions covering the temporary and permanent movement of people.
These provisions are classified into two sub-indexes for quantitative analysis. The merchandise MLI includes the provisions covering agriculture and industrial products -an index of traditional provisions. The non-merchandise MLI, covering 'third wave' issues, includes the services provisions, plus the general measures covering all trade.
The coverage varies from one PTA to another. Some involve only a few products or sectors, while others stretch well beyond the traditional tariff elimination. Note that the scores are based on how the language of the agreements is written, not on whether or how the provisions are used. A high index of non-merchandise trade indicates that a PTA is more liberal to members in its services trade, investment and INVESTMENT EFFECTS OF PTAS related provisions. This index takes a high value for Singapore-NZ, followed by CER, NAFTA and EU.
The provisions indexed in the MLI are treated as additive to, and independent of each other. In reality some provisions might interact to strengthen or weaken other provisions. For example, the time schedule for preferential tariff liberalisation is closely related to the restrictiveness of rules of origin. The impact of interaction effects among the provisions in various PTAs is potentially an empirical question, but interaction effects have not been allowed for specifically in the construction of this index, nor in the subsequent econometric analysis. For this reason, the econometrics may understate (where interaction effects reinforce) or overstate (where interaction effects cancel) the overall effects of PTAs.
The estimated relationship between these provisions and the level of trade (or investment) provides an indication of whether provisions included in PTAs have any effect collectively on trade (or investment) flows with member or non-member countries. Since PTAs are by definition exclusive and discriminatory against nonmembers, trade and non-trade provisions that are favourable to the intra-PTA trade (or investment) may become barriers to non-member countries.
Empirical analyses
The key empirical task is to disentangle the effects of PTA formation or expansion from all other influences on trade and investment flows. There are two main approaches available in the literature.
First, ex ante studies have used counterfactual analyses based on partial or general equilibrium models. These models assume a certain model structure, with specific functional forms and parameter values to represent the countries in a base year prior to the formation of the PTA. Those models with a sufficiently tight theoretical structure can also be used to draw direct inferences about welfare. The model is then subjected to the preferential removal of tariffs alone, and the welfare effects are calculated. Surveys of assessments of PTAs using general equilibrium models can be found in De Rosa (1998) and Robinson and Thierfelder (2002) . Scollay and Gilbert (2000) survey CGE assessments of APEC. Most of these studies find that PTAs create additional trade for both members and non-members. Most also find that PTAs improve welfare, at least among member countries.
However, these CGE analyses suffer from a number of theoretical and practical difficulties. Some (in particular, many of those covered by the Robinson and Thierfelder survey) assume fixed terms of trade. As noted by Panagariya and Duttagupta (2002) , this is inconsistent with one of their other key assumptions, namely, product differentiation at the national level. Deardorff and Stern (1994) note how the assumption of national product differentiation can itself leave an 'idiosyncratic stamp' on examinations of PTAs, in particular helping to explain Krugman's (1993) By contrast, ex post studies of PTAs measure their trade creation and trade diversion effects by using econometric methods to establish a link between actual PTA formation and actual trade outcomes, controlling for the effects of all other influences. Since welfare is unobservable, these econometric studies cannot establish welfare effects directly. And as noted in appendix A, the link between trade outcomes and welfare is weak. But the studies do examine actual PTAs, in all their complexity, including non-merchandise trade provisions. The present study is an ex post evaluation of the effects of PTAs.
Gravity model
The gravity model is the key ex post econometric technique used to examine the determinants of bilateral trade flows. It is a model of trade flows based on an analogy with the law of gravity in physics. Trade between two countries is positively related to their size, and inversely related to the distance between them. A number of other explanatory variables are added to this model to analyse various bilateral trade policy issues. In the augmented gravity model, trade between two countries is determined by supply conditions at the origin, demand conditions at the destination, and various stimulating or restraining forces. This specification has recently been shown to be consistent with a number of theoretical models of international trade. 3 The standard way of assessing the impact of PTAs is to add PTA-specific binary dummy variables to the augmented gravity model to capture effects not captured through normal bilateral trade determinants. Studies adding PTA-specific dummy variables to capture the trade creation and diversion effects of PTAs date back to the 1970s. Aitken (1973) initially added one dummy variable to his gravity model to capture the intra-bloc effect of a PTA -'a gross trade effect' of Balassa (1967) . Bayoumi and Eichengreen (1995) and Frankel (1997) added two dummy variables for each PTA to capture the separate effects on intra-bloc and extra-bloc trade. The first dummy variable takes a value of one when the two countries are members of the same PTA. The second dummy variable is one if either country in a particular pair belongs to the PTA. If a positive coefficient on the first dummy exceeds a negative coefficient on the second, then trade creation may be said to outweigh trade diversion. (2001) added three dummy variables for each PTA, to distinguish an intra-bloc effect, an extra-bloc effect on imports and an extra-bloc effect on exports (see figure 2 ). The second and third dummy variables in their study measure the extent of import diversion and export diversion, respectively. They argued that both are needed because bloc members' imports and exports could follow different patterns after the formation of a PTA.
Soloaga and Winters
The current analysis also uses three dummy variables for each PTA. But instead of taking simple zero-one values, irrespective of the scope or coverage of the PTA provisions, the dummies take the value of the MLI index (or sub-index), whenever the PTA is in force.
Since the gravity model is estimated using panel data, the PTA-specific dummy variables are introduced in one of two ways. Firstly, dynamic PTA-specific indexes are defined to take a non-zero value only for the years in which a PTA between the two countries is in force, and to take a value of zero otherwise. These indexes capture the effect of the formation, expansion and contraction of a PTA on trade and investment only after it occurs. In contrast, antimonde PTA-specific indexes take a 3 The gravity model is derived theoretically as a reduced form from a general equilibrium model of international trade in goods. Baier and Bergstrand (2001) derived it from a model of monopolistic competition. Feenstra, Markusen and Rose (2001) derived it from a reciprocal dumping model of trade with homogeneous goods. Deardorff (1998) derived it from a model with perfectly competitive markets. Evenett and Keller (1998) showed empirically that the monopolisticcompetition based theory of trade fits the trade flows among industrialised countries well.
non-zero value for all the years in the sample, irrespective of when the PTA was formed. These antimonde indexes are used as the panel analogue to the nondynamic indexes of previous cross sectional gravity model studies. They have the same disadvantage as these studies of allowing the formation, expansion, contraction of a PTA to affect trade and investment 'before the event'.
Figure 2
Use of PTA-specific dummy variables a in a gravity model -the example of NAFTA a D1 captures the effects of NAFTA on intra-bloc trade. D2 captures the effects of NAFTA on members'
imports from non-members -import diversion if the coefficient is negative. D3 captures the effects of NAFTA on members' exports to non-members -export diversion if the coefficient is negative.
Model specification
Effects on trade
The panel data includes information on all potential trading partners, even when a country has no exports to some partners in some years. Since the nature of trade relations in many countries in the World Trade Flows (1997 Flows ( , 2000 database is such that each country trades with a relatively small number of partners, the dependent variable contains a significant number of zero observations as well as many positive
D2 D2
D3 D3
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United States Japan EU Non-members Canada Mexico nites States observations. 4 As a result, a Tobit estimation procedure is used to appropriately account for the censored nature of the dependent variable -the natural log of exports between country i and country j in year t. 5 Adams et al. (2003) describes the data sources in detail.
The gravity model estimated here allows for product differentiation at the country level. Much of the recent literature on PTAs has focused on imperfectly competitive behaviour. Recognising this is important for two reasons:
• some economic integration has occurred among economies with almost similar structures and large volumes of intra-industry trade; and
• there is a positive interaction between market structure and the gains from integration, often called the pro-competitive effects of PTAs, which the new age agreements aim to capture.
The product differentiation model of Helpman and Krugman (1985) and Helpman (1987) is integrated into the current gravity model specification. In their models, one of the two goods is differentiated and the other is homogenous. The bilateral trade of each country is the sum of inter-and intra-industry trade flows, with the latter being trade in the differentiated product.
The corresponding reduced form of gravity model for trade is: Frankel (1997) , which leads to the possibility of selectivity bias. Arbitrarily small numbers can be used in place of zeros. Eichengreen and Irwin (1995) expressed the dependent variable as
. Clark and Tavres (2000) and Soloaga and Winters (2001) used a Tobit specification for their cross sectional gravity model. is an index capturing the third wave provisions of a PTA, that takes a value of the non-merchandise MLI index if the i and j are participants of a specific PTA in the sample and 0 otherwise; it also has a time dimension when defined in dynamic rather than antimonde form; ij MRTA is an index capturing the merchandise trade provisions of a PTA, that takes the value of the merchandise MLI if both countries i and j belong to the same PTA and 0 otherwise; it also has a time dimension when defined in dynamic rather than antimonde form;
is an index that takes the value of the merchandise MLI when the importing country j belongs to that particular PTA and 0 otherwise; it also has a time dimension when defined in dynamic rather than antimonde form;
is an index that takes the value of the merchandise MLI when the exporting country i belongs to that particular PTA; and 0 otherwise it also has time dimension when defined in dynamic rather than antimonde form; ijt e is an error term.
From an econometric point of view, the i a , j g and t l specific effects are treated as fixed unknown parameters. The use of three separate fixed effects is advocated by Matyas (1997 Matyas ( , 1998 and avoids the omitted variable bias identified by Haveman and Hummels (1998) .
The expected relationship of the observed explanatory variables with bilateral exports is discussed in detail in Adams et al. (2003) . In a model of product differentiation, countries similar in size will trade more, and the trade will be of intra-industry nature. The index of size similarity (Similar) captures this effect. By contrast, traditional trade theory says that countries with dissimilar levels of per capita GDP will trade more than the countries with similar levels. The absolute difference in the per capita GDP between exporting and importing countries (RLFA) is included as an explanatory variable in the gravity model as a way of distinguishing the traditional from the differentiated product approaches. 6 6 The specification based on product differentiation above also differs from traditional gravity model specifications by including the sum of importing and exporting country GDPs, rather than including each separately. This small loss of generality means that the product differentiation version does not encompass the traditional model fully.
The above gravity model specification includes the real exchange rate (RER) as a relevant price variable in order to control for fluctuations in relative prices among trading partners.
The average bilateral tariff rate (Tar) is expected to show a negative relationship with trade. The PTA-specific indexes capture the extent of traditional and 'new age' provisions of a PTA, but not the size of the tariff preferences thereby created. Because the bilateral tariff variable includes preferential tariffs, 7 the overall measured effect of PTAs on trade will be split between the tariff variable and the PTA-specific indexes in specifications where both occur. To test whether the coefficients of the PTA-specific indexes are sensitive to the inclusion of the tariff variable, the gravity model is estimated initially without the tariff variable. It is then re-estimated with the tariff variable for that subset of countries and time periods for which bilateral tariff data are available.
Effects on investment
The product differentiation specification also provides a rationale for applying the gravity model to investment flows (Egger 2001 ).
The raw foreign direct investment data for this analysis are sourced from UNCTAD and OECD for the period between 1988 and 1997 for about 77 countries (see Adams et al. 2003) . As there are some deficiencies in this data, the qualitative aspects of the analytical results rather than the precise magnitude of the investment estimates are of main interest.
The dependent variable in the gravity model is the natural logarithm of the stock of outward investment from home country to host country. The stock of outward investment is used as the dependent variable rather than outflows, for two reasons. Firstly, more outward stock than outflow data are available in the source documents. For many countries in the late 1980s and for some Latin American countries in early 1990s, the bilateral FDI flow data are not fully reported in the UNCTAD investment directories. Secondly, statistical tests suggested that a gravity model based on the stock of outward investment was preferred to a model based on outflows.
Apart from the more limited number of years and countries analysed, the investment model is similar to the trade model. In particular, the key bilateral determinants are 7 The bilateral tariff data are applied rates obtained from UNCTADs' TRAINS database. As such they incorporate tariff preferences. INVESTMENT EFFECTS OF PTAS the same for trade and investment (see also Egger 2001) , although the sign and magnitude of the impact of some of these explanatory variables differs.
For each PTA, three merchandise MLIs and three indexes of 'third wave' provisions are included in the investment gravity model to test how the investment to members, and to and from non-members, responds to the traditional and 'third wave' provisions embedded in each PTA. Three merchandise MLIs and only one (intra-bloc) non-merchandise MLI were included in trade gravity model. Because of model convergence problems, the effects of new age provisions on exports to nonmembers and imports from non-members could not be analysed separately in the trade model. Two additional variables are added to the investment model because in addition to the investment provisions of PTAs, countries also negotiate bilateral investment treaties (BITs). About 191 PTAs were in force in 2000, with only a few covering investment provisions, while 1941 bilateral investment treaties were in place then. The specification controls for whether an investment treaty is either signed or enacted between a pair of countries.
The expected effects of traditional and 'new age' provisions on investment are not straightforward.
If trade liberalisation makes exporting from the home country relatively more attractive than FDI as a way to serve the regional market, then the trade provisions of a PTA could cause a reduction in intra-bloc investment. But the trade provisions could also enable transnational corporations to operate vertically in a PTA area, stimulating intra-FDI flows among the relevant partners. The structure and motivation of investment will determine the net impact of trade provisions of PTAs on intra-PTA investment. So too will the structure and motivation of intra-bloc trade (Markusen 1983 ).
According to Ethier (1998 Ethier ( , 2001 ) the inflows of FDI from non-member countries into the PTA region are likely to go up in response to the trade provisions of PTAs, as non-members establish beachhead positions in one PTA member country in order to serve the market of the others. Alternatively, if multinational are initially operating in member countries to serve the protected local market (the tariff jumping motivation for investment), then these multinationals may rationalise their network of affiliates after the formation of the PTA and as a result, some member countries could lose investment to non-member countries.
Thus, the response of investment to the merchandise trade provisions of a PTA is an empirical question. The various possibilities can be tested in the following way.
If investment responds in beachhead fashion to the trade provisions of PTAs and in turn stimulates intra-bloc trade, this can be identified by the combination of a positive and significant effect of trade provisions on intra-bloc trade and a positive and significant effect of trade provisions on investment from non-member countries.
Alternatively, a reversal of tariff jumping investment can be identified by a positive and significant effect of trade provisions on investment to non-member countries.
Investment may also respond to the non-trade provisions of PTAs. If, as a result, production is moved from a high-cost domestically owned producer to a lower-cost members' affiliate, this 'investment creation' is likely to benefit members of the PTA. But if production is moved from a low-cost non-member affiliate to a highercost member affiliate, this 'investment diversion' may not benefit members.
Measures of net investment creation or diversion can be obtained by summing the significant coefficients of the three separate non-merchandise MLI variables in parallel fashion to the trade equation. One further qualification to the welfare implications of investment is that if the initial non-trade restrictions are of the sort to raise costs rather than generate rents, then any investment relocation in response to their preferential removal will unambiguously benefit members.
New evidence on trade creation and diversion
The observable effects -normal bilateral trade determinants and trade provisions of PTAs -and unobservable country and time specific effects all significantly influence the bilateral trade flows. The coefficients on the observable effects are generally as expected (see appendix B). Interestingly, they support both traditional and product differentiation theories of trade, because similarity in size and differences in income per head are both associated with higher bilateral exports.
The new estimates of trade creation and diversion tend to be different from past estimates for most PTAs. Past estimates showed most PTAs to be trade creating in net terms. By contrast, the results here suggest most PTAs do not create additional trade, either for members or for non-members of the agreement. The 'net trade effects' of preferential agreements found in this study are compared with past estimates in table 1, which shows whether the net effects are positive or negative.
Nearly all PTAs are found to have caused net trade diversion in the new assessment. The PTAs found to have inconclusive effects in past analysis drifted either way in the new assessment, but MERCOSUR was found here to have caused net trade diversion. 8 Frankel, Stein and Wei (1995) , Boisso and Ferrantino (1997), Frankel (1997) , Fink and Primo Braga (1999) , Krueger (1999a) , Li (2000) , Clark and Tavares (2000) , Freund (2000) , Gilbert, Scollay and Bora (2001) and Soloaga and Winters (2001) .
Sources:
References above and table B.1.
Overall, the main PTAs -NAFTA, EC/EU, MERCOSUR, and CER -as well as many bilateral agreements not considered previously, are found here to have created negative net trade effects. However, there is a qualification to this finding. In agreements with a small number of members, the intra-PTA effect is estimated imprecisely, with a large standard error, while the extra-PTA effect can be estimated more accurately. 9 Thus, the findings for those PTAs, such as CER, with a small number of members are less robust than those for larger PTAs. In addition, the measures of distance used in this study are unlikely to capture fully the ways in which changes in trading patterns and reductions in transport costs have raised the 8 The assessment of net trade effects is based on the marginal effects of PTAs reported in Adams et al. (2003) , rather than the raw maximum likelihood Tobit estimates in appendix B, for the preferred specification with dynamic PTA variables and fixed effects. Although the marginal effects and raw Tobit estimates are not equal (as explained in Adams et al. 2003) , in practice the assessment of the direction of net trade effects is the same, whichever is used. 9 For example, the intra-CER dummy has positive values only for 14 x 15 = 210 observations and zero for remaining observations. attractiveness of extra-bloc as opposed to intra-bloc trade for CER members over time.
As noted, the net trade effect criterion has limitations in assessing the effects on economic welfare. Nonetheless the new evidence suggests negative net trade effects for many PTAs, controlling for other factors.
A number of factors have contributed to the more negative findings in this study. These are now considered in turn.
All the past gravity model studies estimated the PTA effects using PTA dummies defined in antimonde form. The comparable dynamic and antimonde estimates in this analysis are reported in table B.1. They show that when PTA dummies are defined in antimonde form, the net trade effects are mainly positive, in contrast to the negative effects obtained for dynamic PTA variables.
In essence, when dummies are defined in dynamic form, the test for significance of their coefficients is a statistical tests for whether trade effects they capture are stronger after the formation/expansion of the PTA than before. In the past, this question has been assessed, at best, only by reference to the point estimates from various cross sections. Defining PTA dummies in dynamic form provides a more stringent statistical test of whether it was PTA formation, rather than some other set of factors specific to the bilateral country pair, accounting for the observed trade effects. The power of the test is further strengthened by the fact that individual country-and time-specific effects are controlled for separately, through the fixed effects. The more stringent test of the before/after effects of PTAs is the major factor accounting for the more negative findings of this study.
The differences are more prominent for the EC/EU and MERCOSUR agreements, where membership dynamics play an important role in their trade creation and diversion effects. For example, a significant negative intra-EU effect is found when using dynamic PTA specific indexes, compared to a significant positive effect found using antimonde indexes. The dynamic dummies account for individual countries switching from EFTA to the EU.
Another reason for the more negative findings in this study is the use of panel analysis which allows unobservable heterogeneity to be controlled for. Without allowing for country specific effects, the coefficients on both the PTA variables and the other explanatory variables tend to be upward biased, as are the test statistics for the significance of these variables. The likelihood-ratio test confirms the joint INVESTMENT EFFECTS OF PTAS significance of the fixed effects. 10 This suggests that inferences based on past gravity model estimates without fixed effects suffer from omitted variable bias. Controlling for unobservable heterogeneity is another reason for the more negative findings in this study.
A model with the average bilateral tariff variable as an additional determinant of trade is estimated on a restricted dataset, 11 and the results are shown in table B.2. The average tariff rate in the importing country has a significant and negative effect on its imports, as expected. The PTA specific indexes also show a significant effect. This is because they capture not just the existence of tariff preferences (as also captured in the tariff variable), but also the effects of non-tariff measures affecting merchandise trade, such as rules of origin.
The coefficients on the PTA specific indexes are generally not sensitive to the inclusion or exclusion of the tariff variable. So the inclusion of a tariff variable makes little difference to the main findings of this study. But in some cases, negative intra bloc trade effects in the full sample become positive in the smaller sample. And perhaps not surprisingly, while the comparative advantage motivation for trade showed as significant in the full sample (with a positive and significant coefficient on the difference in per capita GDP), this is not the case in the restricted sample. These differences also show that what constitutes 'normal' trade is conditioned by how many countries and years are in the sample -those studies with restricted time and country coverage, particularly where it is restricted to high income developed countries, are likely to have results biased accordingly.
The non-merchandise provisions show a positive (complementary) relationship with trade when PTA indexes are defined dynamically. Thus favourable investment and services trade provisions in PTAs can enhance merchandise trade between member countries once the agreement is in operation.
In summary, the main result is that PTAs are not as relatively benign as previous studies have indicated. After controlling for country and time specific effects, and the degree of liberalisation of merchandise trade provisions, in an unrestricted sample, and testing explicitly for whether the trade effects are significantly different after PTA formation than before, most PTAs were estimated to have negative trade creation. Other recent empirical assessments have shown a more optimistic outlook for trade in preferential agreements by ignoring these analytical issues.
10 The calculated test statistic of 114775.3 clearly rejects the null hypothesis, as is expected given the individual significance of most of the country and time specific fixed effects in the model. 11 The dataset is restricted because of the lack of bilateral tariff data for a number of countries and for a number of years.
One potential puzzle is that the intra-bloc effect is found to be negative for apparently more comprehensive and liberal PTAs -EU, CER, NAFTA, MERCOSUR and some of the recent bilateral agreements. One possible reason is that total discrimination of tariffs among members, as required by GATT Article XXIV, may not be optimal for members. For example, Frankel, Stein and Wei (1995) found that a 22 per cent reduction in tariffs below multilateral tariff levels may instead be optimal. However, this finding is driven by welfare effects, not by trade volume effects.
A more likely explanation is that, although the merchandise MLI used in this study has attempted to capture the potentially trade-restrictive effects of the non-tariff merchandise trade provisions embodied in PTAs, it has not always captured them adequately. For example, as noted earlier, the merchandise MLI has treated the trade restrictive effects of rules of origin as being additive to and independent from, the other provisions of PTAs. In reality, not only are rules of origin restrictive, they are also likely to neutralise or even reverse the trade effects of other provisions that are apparently quite liberal. 12 The way in which rules of origin can operate in practice to counter the effects of other provisions that are apparently quite liberal can be seen most clearly in the case of NAFTA. There, the rules of origin are relatively complex -the specification of requirements for minimum change in tariff heading vary product by product, and take up several hundred pages. Further, they are strictly enforced. The domestic content rules applied in the EU are also relatively complex. Even if the tariffs on each product are eliminated entirely (an apparently quite liberal provision), the complex rules of origin governing the sourcing of inputs to qualify for the tariff concession on output can undo the liberal effect of the tariff concession on output. This is not recognised in the MLI, which treats tariff provisions and rules of origin additively, not interactively. Thus the MLI may overstate the effective amount of liberalisation in agreements with complex rules of origin, explaining why it was the apparently more comprehensive and liberalised PTAs that were found to have a negative intra-bloc effect, relative to average trade patterns in the sample.
New evidence on investment creation and diversion
The observable effects -normal bilateral investment determinants and traditional and 'third wave' provisions of PTAs -and unobservable country and time specific effects all significantly influence the bilateral stock of outward investment (table  B. 3). The signs of coefficients on the normal bilateral investment determinants are 12 For analyses of the welfare effects of rules of origin, see Dattagupta and Panagariya (2002) , Krueger (1999b) , Ju and Krishna (1998) and Krishna and Krueger (1994). as expected. Interestingly, whether investment treaties are signed or enacted between countries has no significant effect on outward investment. This is consistent with the observation that such agreements are often more political than economic (Binder, Papadimitriou and Monday 2001) . Source: Table B .3, fixed effects estimates.
PTAs have been categorised in table 2 according to whether investment responds in either tariff jumping or beachhead fashion to the trade provisions, or whether it responds instead primarily to the non-merchandise trade provisions. A single PTA can fall into more than one category.
Only the SPARTECA agreement showed weak evidence of investment behaviour consistent with an unwinding of tariff jumping behaviour. In SPARTECA and the US-Israel agreement, investment also appears to respond in beachhead fashion to the trade provisions, although again the evidence in both cases is relatively weak. The results for the US-Israel agreement are further qualified by the imprecision of the intra bloc effects. SPARTECA is a non-reciprocal agreement between Australia, New Zealand and selected South Pacific Island countries with few non-trade provisions and with trade provisions only for selected products. But the nonreciprocal tariff preferences have allowed the Pacific island countries to attract investment, not only from Australia and New Zealand, but also from other countries, to gain preferential access to the CER market. And this effect appears stronger than the loss of investment from an unwinding of tariff jumping behaviour.
Most, PTAs studied in this sub-sample attract investment mainly from non-member countries as a result of their 'third wave' provisions. This includes the all main PTAs -NAFTA, MERCOSUR, AFTA and CER -as well as the EU, which also showed weak evidence of an unwinding of tariff jumping behaviour.
Ethier's insight is confirmed that non-members are likely to be an important source of additional investment. But the econometric results suggest this is in response to the non-trade rather than the trade provisions. It appears that Ethier's' beachhead investment is not an important phenomenon empirically. 
a Positive (+) symbol denotes investment creation and negative (-) symbol denotes investment diversion.
Source: Table B .3, fixed effects estimates. The trade provisions of PTAs did not result in an increase in investment from nonmembers in any PTA other than SPARTECA. Trade provisions caused a reduction in outward investment (investment diversion) in the EU, CER and US-Israel agreements. This is similar to the findings of Baldwin, Forslid and Haaland (1995) , who analysed the effect of tariff provisions on investment in EC and found that EC caused diversion of third country capital from EFTA to the EU.
The 'new age' provisions in various PTAs have much more impact on investment than the trade provisions. The EFTA agreement apparently created additional investment among members because of its new age provisions, although these are minimal (see figure 1) . The NAFTA and CER agreements were estimated to have reduced investment among members, although the CER result is not reliable. All other agreements considered had no significant effects on investment among members.
While most PTAs attracted investment from non-members, the new age provisions in CER and EFTA were unable to attract investment from non-members. This could be because of omitted factors (financial deregulation and growth of super funds) that have encouraged Australia to become a much more important capital exporter (Battellino 2002) , rather than the investment provisions in the agreement per se. For EFTA, the loss of membership to EU has made it a less attractive place for foreign direct investment. By contrast, the NAFTA and MERCOSUR agreements had a strong impact on inflows into Mexico and Brazil, respectively. The sum of significant coefficients on the indexes of third wave provisions for each PTA can provide an indicative measure of the impact of these 'new age' provisions on net investment creation (see table 4 ). Of the nine PTAs examined for investment effects, six showed positive net investment effects. Only AFTA caused net investment diversion. Malaysia and Singapore in particular diverted their investment from non-AFTA countries into AFTA countries during the study period, giving rise to outward investment diversion and the negative net impact.
NAFTA, EU, CER and to a lesser extent EFTA caused net investment creation, not because they stimulated investment among members, but because they appear to have stimulated outward investment from member to non-member countries. This is consistent with these regions being major sources of FDI, but suggests that the estimated effects may well reflect the influence of causal factor not controlled for in the analysis that make these countries net capital exporters, rather than the effects of PTA formation and expansion per se.
The Andean and US-Israel agreements had no significant impact on net investment creation.
Though the investment results appear to be more positive than the results reported for trade, there are number of qualifications that need to be considered. Winters (1997) argued that new FDI from any source could go into the production of goods for trade diversion and thus worsen the PTA's welfare overall. In similar tone, McLaren (2002) argued that A regional trade regime can plausibly be interpreted as a coordination failure, in which the anticipation that the world will break into regional trade blocs induces sunk private sector investments that then lead to a demand for regionalism. Under this argument, regionalism can be Pareto-worsening even though once sunk investments have been made it is, ex post, a relatively efficient compromise: hence, regionalism is 'insidious', the damage it does to efficiency is hidden in the distortion of ex ante investments (McLaren 2002, p. 572) The gravity model estimates provide indications of the positive net investment effects of PTAs, but do not consider whether the resulting investment contributes to trade diversion.
Further, as noted before, a finding of net investment creation is a weak indicator of whether the welfare gains from investment creation outweigh the costs of investment diversion. Investment diversion may dominate creation in welfare terms, even if it does not in 'volume of investment' terms. On the other hand, if the nontrade provisions reduce restrictions that raise costs, member countries can gain in welfare terms, despite investment diversion. But either case, members could well gain even more from multilateral liberalisation of non-trade restrictions.
Summary
Theoretical work has always highlighted that while the merchandise trade provisions of PTAs can boost trade among members, this is often at the expense of non-members. So whether it benefits a country to join a PTA depends on the cost structures in partner countries, compared with the cost structures in third parties. If a preferential trade arrangement diverts a country's imports from a low-cost third party to a higher-cost preferential trade partner, it can be made worse off. Conversely, the opportunity for benefits is greater where the PTA partner is at world's best competitiveness, and where liberalisation under the PTA encourages imports from that source.
The new empirical work outlined in this paper suggests that of the 18 recent PTAs examined in detail, 12 have diverted more trade from non-members than they have created among members. What is more, some of the apparently quite liberal PTAs -including EU, NAFTA and MERCOSUR -have failed to create significant additional trade among members (relative to the average trade changes registered among countries in the sample).
Part of the reason for this more negative finding than in previous studies is the rigorous statistical test that has been applied to ascertain whether intra-bloc trade is significantly greater after bloc formation (or expansion) than before. In the past, this was assessed, at best, only by reference to the point estimates from various cross sections. But the finding is also consistent with the observation that many of the provisions needed in preferential arrangements to underpin and enforce their preferential nature -such as rules of origin -are in practice quite trade restricting.
While the increasing focus of PTAs on non-trade provisions may suggest that conventional concerns about trade diversion are outmoded, some theoretical literature suggests this conclusion would be premature.
On the one hand, in an increasingly integrated world economy, even minor trade concessions can have a significant impact on investment flows. And if investment is attracted into one PTA partner in order to serve the markets of the others, then the trade from such beachhead positions can constitute traditional trade diversion.
On the other, the non-trade provisions of PTAs, particularly those related to investment and services, can also have a significant impact on investment flows. But the preferential nature of the PTA provisions may mean that investment is diverted from a low-cost to a higher-cost host country, and such investment diversion can also be harmful.
The empirical work in this paper finds little evidence of beachhead investment, or an unwinding of 'tariff-jumping' investment, in response to the trade provisions of PTAs. Only for SPARTECA and the US-Israel agreement, for example, is there (weak) evidence of foreign direct investment responding in beachhead fashion to trade provisions. And the result for US-Israel is further qualified by the imprecision of the intra-bloc effect with just two countries involved.
There is evidence that foreign direct investment responds significantly to the nontrade provisions of PTAs. Interestingly, this is in contrast to a lack of response of FDI to bilateral investment treaties.
Further, for most of those agreements where non-trade provisions have affected FDI, the result has been net investment creation rather than diversion.
Although it is a weak test, this suggests that on balance, the non-trade provisions of these PTAs have created an efficient geographic distribution of FDI. This is consistent with the fact that at least some of the non-trade provisions (eg commitments to more strongly enforce intellectual property rights ) are not strongly preferential in their nature.
Further, the theoretical literature has stressed that if the non-trade barriers are of the sort to raise the real resource costs of doing business, rather than simply to create rents that raise prices above costs, then preferential liberalisation will be beneficial, even in the absence of net investment creation.
However, the trade that may be generated from the new FDI positions may still be diverted in the 'wrong' direction in response to the trade provisions of PTAs, and may therefore contribute to the net trade diversion also found here.
Thus the results of this paper suggest that there may be economic gains from the non-trade provisions of third-wave PTAs, but they also suggest that there are still economic costs associated with the preferential nature of the trade provisions. And these costs could be magnified in a world of increasing capital mobility.
Thus the findings of this research on the effects of the non-trade provisions of PTAs are more positive than those on the trade provisions. This suggests there could be real benefits if countries could use regional negotiations to persuade trading partners to make progress in reforming such things as investment, services, competition policy and government procurement, especially if this is done on a non-preferential basis.
Appendix A -The static welfare effects of PTAs
In figure A .1, S a and D a are the domestic supply and demand curves in country A. S b is the supply curve of imports from the PTA partner country, showing that any quantity can be supplied from there at the price P b . S w is the supply curve of imports from the rest of the world, showing that any quantity can be supplied from there at price P w . P a * is the initial, tariff-inflated price in country A, with the tariff t equal to P a *-P w . Initially all imports Q c -Q p come from the rest of the world, since with the same tariff t placed on imports from B, the local price in country A would exceed P a *. The tariff revenue on the imports from the rest of the world is AEJF. The quantity produced domestically is Q p , and domestic consumption is Q c . Now suppose that country A eliminates its tariff on imports from B, but retains it on imports from the rest of the world. With imports now available from B at P b , the import quantity expands to Q c '-Q p ', with country B rather than the rest of the world becoming the source. Tariff revenue shrinks to zero. Domestic production shrinks to Q p ', and domestic consumption expands to Q c '. The net effect of PTA formation on economic wellbeing in country A is given by ABC + FGH -BEJG. The first effect, the gain of ABC + FGH, is the net benefit to consumers and the net resource saving in production from having domestic production shrink from Q p to Q p ' and consumption expand from Q c to Q c '. This is the trade creation gain from shifting high-cost domestic production to a lower-cost partner. 13 The second effect, the loss of BEJG, is that portion of the tariff revenue lost by shifting imports from the rest of the world to the higher-cost partner that is not recouped in lower domestic prices to consumers. It is the welfare loss from trade diversion, and arises essentially because forgone domestic tariff revenue accrues instead as profit to producers in the partner country. The effect on country A is ambiguous a priori. Strictly speaking, only if the partner country is already at worldbest production cost is a welfare gain to country A assured. But then A's economic motive for preferential rather than non-discriminatory trade liberalisation is unclear.
What about the welfare effects on the country receiving the preferential tariff concession, and the effects on the rest of the world? Both face a change in demand for their product from country A, but because of the assumption of constant costs, there is no induced change in unit costs that can flow on to benefit domestic consumers or drive an improvement in resource allocation in those countries. 14 Thus, the effect on country A, the country granting the tariff preference, is the same as the welfare effect on the PTA and the world as a whole. This highlights one of the key weaknesses of the simple analysis -its assumption of constant costs of production in the partner country and in the rest of the world.
The simple analysis is nevertheless useful for outlining the nature of empirical tests for trade creation and trade diversion. Typically, these tests measure the amount by which the volume (or more often, the value) of trade increases with partner countries -Q c '-Q p ' in the above example -and compare it with the amount by which trade with the rest of the world is reduced -Q c -Q p in the above example. If the net effect is positive, it is still only a weak test of whether the gains from trade creation outweigh the costs of trade diversion. It establishes that there is some positive width to the triangles ABC and FGH, but it does not establish that their areas exceed that of BEJG. This also depends on the reduction in costs per unit of newly created trade, and the increase in costs per unit of diverted trade. What can be concluded in this model is that if the empirical tests establish net trade creation in a volume or value sense, then the PTA may still have generated welfare losses, but if the empirical tests establish net trade diversion, then the PTA cannot have created welfare gains. 13 Viner's (1950) original analysis omitted the consumption gain FGH. Johnson (1960) was the first to include it as part of the gains from trade creation, thereby ending unproductive debates about the possibility of welfare-increasing trade diversion (Gehrels 1957 , Lipsey 1957 , Michaely 1976 ). 14 If there is a preexisting distortion in the exporting sector of the exporting country, then an expansion of that sector could worsen the allocation of resources.
The assumption of constant costs in the partner country and in the rest of the world is consistent with perfect competition in those two markets. There has been a great deal of analysis examining the welfare effects of instead allowing unit production costs to vary in those two markets (see Panagariya (2000) for a summary), although it has not always been explicit about the nature or source of the less-than-perfect competition there.
The easiest way to see the dramatic effects that less-than-perfect competition can have is to imagine in figure A.1 that the producers in country B form a cartel and 'price up' to the world price plus external tariff after they are granted the tariff preference. Their price would remain at P a *, the losses to country A from trade diversion would expand to AEJF and the gains to A from trade creation would disappear completely! On the other hand, country B would now have a net gain in rent of ABGF that was previously tariff revenue accruing to A. The net loss to the PTA and the world as a whole would be BEGJ. Thus, less-than-perfect competition can preserve the losses from trade diversion but destroy the gains from trade creation.
One of the most general treatments of less-than-perfect competition is by Mundell (1964) . He draws the following conclusions on the effects of a customs union, assuming that all goods are gross substitutes and initial tariffs are low:
(1) The discriminatory tariff reduction by a member country improves the terms of trade of the partner country with respect to both the tariff reducing country and the rest of the world, but the terms of trade of the tariff-reducing country might rise or fall with respect to third countries.
(2) The degree of improvement in the terms of trade of the partner country is likely to be larger the greater is the member's tariff reduction; this establishes the presumption that a member's gain from a free-trade area will be larger the higher are initial tariffs of partner countries. (Mundell 1964, p. 8) A key to this result is the revenue transfer effect that can arise with less-than-perfect competition. It is also the basis for Panagariya's (1999) conclusion, for example, that the United States is likely to gain, but that Mexico could lose, from NAFTA. 
Appendix B -Econometric results
